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Introduction
Laparoscopic cholecystectomy, nowadays, is con-
sidered the gold standard for the surgical treatment of
cholecystolithiasis. However, due to relative or absolute
contraindications, in high risk patients open chole-
cystectomy is preferred to laparoscopic approach. In
fact, the conversion rate from laparoscopic to open tra-
ditional cholecystectomy, in case of inflammatory
changes (acute, adherential or suppurative), is excep-
tionally high, with huge additional risks and costs (1-
4). In high risk elderly this occurrence increases fur-
thermore the length of intervention and, conse-
quently, amplifies the rate of complications, hospital
stay and mortality (5, 6). Also for this kind of patients,
the traditional open cholecystectomy often leads to a
high incidence of morbidity and mortality.
The reports on minicholecystectomy in compari-
son with laparoscopic cholecystectomy are steadily in-
creasing in the medical literature (7-12). This kind of
open mini-invasive surgical procedure is however
not well defined. Our opinion is that an undersized in-
cision is not sufficient to classify a surgical procedure
as mini-invasive. To reach a decrease in operative trau-
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Introduction. The report describes the features of a low cost, open
mini-invasive procedure for cholecystectomy in a sample of 121 conse-
cutive high risk elderly (ASA score 3 to 5).
Patients and methods. The surgery is performed through a 3 – 4
cm right subcostal skin incision. An optimal exposition of the operating
field was achieved thanks to an innovative three valve retractor. 
Results. A mean hospital stay of 3,02 days, low complication rate
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raging, particularly in comparison with both laparoscopic and tradi-
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could be considered a cost-effective alternative to laparoscopy, with ex-
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ma, length of operating time, postoperative compli-
cations, hospital stay and costs, a particular tactical and
technical approach in planning an open mini-invasive
procedure is needed. Starting from these observations,
since 1989 we began to develop an open mini-inva-
sive, low cost procedure for cholecystectomy. Thanks
to atraumatic methods, we routinely performed chole-
cystectomies through a 3 – 4 cm skin incision, with
a technically well defined, standardized procedure. We
called this practice “minisurgical cholecystectomy”. A
few, new simple instruments, specially developed for
this purpose, have been very helpful for a sure surgi-
cal procedure. Obtaining, in the case of high risk eld-
erly, similar or often shorter time length of interven-
tion and hospital stay in comparison with laparoscopic
procedure. It has the added benefit of potentially sav-
ing costs. With this minisurgical open technique the
number of complications, including mortality rate, was
seen to be extremely low for this patient subset. 
This study reports the postoperative outcome on
121 high risk patients, with ASA score from 3 to 5, who
underwent a cholecystectomy with the open min-
isurgical procedure.
Patients and methods
From January 2002 to July 2009 a total of 121 high risk eld-
erly patients (37 male, 84 female), with an age between 64 and
91 years (mean 71 years), underwent an open minisurgical
cholecystectomy. All patients were previously submitted to a pre-
operative diagnostic and medical treatment to reach a satisfacto-
ry condition for the operative procedure. Most frequently the patho-
logical findings were concerning, above all, the cardio-pulmonary
and cerebral areas (Tab. 1).
The degree of risk was evaluated according to the classifica-
tion of the American Association of Anaesthesiologist. Following
these criteria 65 patients revealed an ASA score 3, 39 an ASA score
4 and the remaining 17 patients an ASA score 5. 
In 24 patients we could preoperatively detect choledocus duct
stones; among these, 9 had concomitant pancreatitis. These pa-
tients underwent preoperative ERCP with endoscopic stone re-
moval. In 4 patients, in order to avoid stone descent from the di-
lated cystic duct, a nasobiliary drain was placed. In 3 of them the
intraoperative manipulation of the gallbladder caused a stone pas-
sage into the choledochus, successfully managed with endoscop-
ic stone removal at the 2nd – 3rd postoperative day. The operations
were carried out under general anaesthesia in 106 patients; 15 pa-
tients, due to unsteady cardiopulmonary conditions, underwent
high epidural anaesthesia (Figs. 1 A and B). The intervention was
performed through a 3 - 4 cm right subcostal skin incision (Fig.
2 A). We used digitoclasic dissection (finger fracture) to spread the
subcutaneous fat and the fibres of rectus abdominis muscle (Fig.
2 B). After opening the peritoneum, for a better visualization of
the operating field, a three-valve retractor was used, developed es-
pecially for this purpose (Fig 3). Adhesions were usually removed
using digitoclasia or a mounted pledget. In case a hydrops or empye-
ma a needle evacuation of the gallbladder content was performed.
A special dissector was employed to prepare the cystic duct and
the cystic artery (Figs. 4 and 5). After binding and cutting the bil-
iovascular pedicle (Fig. 6), the gallbladder was removed digito-
clasically (Figs. 7a, b, c, d). The residual bleeding coming from the
gallbladder bed was simply managed placing a gauze soaked with
warm water (hydrothermocoagulation). We drained the operating
TABLE 1 - MINISURGICAL CHOLECYSTECTOMY IN 121
HIGH  RISK ELDERLY. COMORBIDITY.
Fig. 1 - A) High epidural anaesthesia for cholecystectomy in high risk patient.
B) Patient awake during the procedure.
Fig. 2 - A) Right subcostal incision for minisurgical cholecystectomy. B) Digi-
toclasic dissection of the subcutaneous fat.
• Ischemic and/or hypertensive cardiopathy 69 pts
• Mild or severe renal insufficiency 26
• Diabetes mellitus 25
• Cardiac arrhythmia 15
• Gastroduodenal ulcer 14
• COBP 13
• Valvular cardiopathy 6
• Liver cirrhosis 5
• Parkinson’s disease 5
• Ictus cerebri 4
• Single kidney 2
• Dilatative myocardiopathy 2
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field only in 5 cases. Due to intra-operatively evidenced adhesions,
in 19 patients (6,3%) an enlargement of the wound was necessary.
However the incision length was never longer than 6-7 cm. The
wound was closed without external stitches using a continuous sub-
cuticular skin suture having self tightening knots (13). In all pa-
tients an antibiotic prophylaxis as well as an intensive postoper-
ative fast track approach was carried out. 
Results
The mean operating time was 40 minutes (range
25 - 75 minutes). Among our patient sample we re-
ported 2 cases of double cystic duct. During the pro-
cedures could be evidenced 66 acute cholecystitis, 31
empyemas, 6 covered gallbladder perforations, 4 hy-
drops, 3 gallbladder carcinoma (Tab. 2).
Fig. 3 - Three-valve retractor for minisurgical cholecystectomy.
Fig. 4 - Ligature of the cystic artery during the open minisurgical procedure (ar-
row). 
Fig. 6 - Ligature of the cystic duct in proximity of the confluence into the cho-
ledocus (arrow). 
Figs. 7 a, b, c, d - Sequence of the digitoclasic dissection of gallbladder. 
Fig. 5 - Preparation and dissection cystic duct with the cystic dissector. A ligature
secures the stump of cystic artery at the bottom (arrow).  
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The mean postoperative hospital stay was 3,02 days
(range 1 - 25 days); 17 patients were discharged on the
1st , and 46 on the 2nd postoperative day. Concerning
the postoperative complications, on the 121 reported
patients we registered 4 biliary leakages (3,5%): 3 were
early recognized and managed with endoscopic pa-
pillotomy and positioning of a biliary endoprosthesis;
the fourth patient underwent a hepaticojejunostomy.
We also saw 9 postoperative seromas and, in a patient
with covered perforation of a gallbladder empyema,
wound sepsis. Three patients died (2,4%): one with a
single kidney and gangrenous cholecystitis due to sep-
tic shock after an “explosion” of the gallbladder at the
beginning of the visceral manipulation; 2 patients, with
gallbladder empyema and liver cirrhosis in unsteady
compensation, died as a result of acute liver failure. All
these 3 patients had an ASA score 5. 
Discussion
Laparoscopic cholecystectomy is nowadays con-
sidered as the gold standard in the surgical treatment
of gallbladder lithiasis. However, in our opinion, this
concept seems to be not available for all patients. In
fact, while the laparoscopic cholecystectomy represents
a decisive improvement for uncomplicated patients, this
resource of the modern technology could actually be
inappropriate or, due to technical difficulties and vis-
ceral conditions, quite contraindicated in the case of
high risk elderly patients with high ASA score (3). This
seems to be a serious contradiction, because the
modern technology applied to surgery usually aims to
resolve the problems of patients with a high degree of
risk. In this case, the laparoscopic procedure is effec-
tive in a large number of non-complicated patients but
could be inappropriately proposed if employed in high-
risk elderly. In this patient category, aiming to avoid
long and complexes laparoscopic procedures with high
risks of conversion, the literature reports that an old-
fashioned medical therapy would often be preferred
(14).
The use of the described three-valve retractor and
cystic duct dissector, allows a selective exposure of the
gallbladder pedicle, reduces operative trauma and bleed-
ing risks, permits a careful management of Calot’s tri-
angle. The effectiveness of this surgical device facili-
tates the surgical proceedings in deep and narrow spaces
during the intervention, and was essential to proper-
ly detect a double cystic duct in 2 patients, To reach
a truly “mini-invasive” procedure we also employed sim-
ple but effective means: digitoclasic dissection (finger
fracture) of subcutaneous fat and fibres of the rectus
muscle, use of traumatic instruments only when
strictly necessary, digitoclasic removal of the gallbladder
and hydrothermocoagulation to stop the residual
bleeding, subcuticular continuous skin closure with self
tightening knots. All these steps secure an atraumat-
ic handling of the tissues in order to achieve a
favourable anatomical exposure of the structures, to
shorten the operating time and, in addition, to avoid
bleeding, oedema and tissue damage. This method is
easy and extremely blood sparing, avoids postopera-
tive haematomas and wound infection also reducing
the placement of abdominal drains.
In any case, thanks to the low or quite absent post-
operative pain, we could carry out an intensive post-
operative fast track patient management through ear-
ly mobilization beginning within 8 hours after the sur-
gical procedure. This way a good physiological car-
diopulmonary condition could be reached and main-
tained. 
None of the reported cases demonstrated the
common complications associated with this kind of pa-
tient group: bronchopneumonia, thrombosis or heart
failure. We are convinced that the employment of a pro-
cedural fast track approach, together with the described
mini-invasive technique, is the reason for the report-
ed low morbidity. We also consider the reported mor-
tality rate, lower than 3%, as a very favourable result
in high risk patient with ASA score 3 to 5.
On the topic of expenses, the material costs for the
minisurgical technique are estimated to add only 15-
20 € per case, despite 700 – 500 € needed for the la-
paroscopic cholecystectomy, as reported in the liter-
ature (15, 16). This unfavourable economic assessment
in performing laparoscopic cholecystectomy is in-
creasingly remarked about in recent scientific reports
(11, 12, 17). Moreover, some authors portray a sce-
nary of “a health and financial disaster” if an occur-
rence of laparoscopic related complications, as like bile
duct injury, occurs (18, 19). Is a common opinion that
this kind of complications are frequent in high risk eld-
erly.
Conclusions
For the aforementioned reasons, concerning the sur-
gical management of gallbladder lithiasis, besides
TABLE 2 - MINISURGICAL CHOLECYSTECTOMY IN HI-
GH RISK ELDERLY. INTRAOPERATIVE FINDINGS.
• Acute cholecystitis: 66 pts
• Empyema: 31
• Bile duct stones: 24
• Pancreatitis: 9
• Covered perforation of the gallbladder: 6
• Hydrops: 4
• Carcinoma: 3
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traditional laparatomic and the laparoscopic procedures,
a third way must be considered. In high risk patients
the open minisurgical cholecystectomy should be
portrayed as an effective choice in alternative to la-
paroscopy, with excellent results as depicted in this re-
port. Moreover, the described open mini-surgical ap-
proach can also integrate the laparoscopic procedure
if a conversion to the open procedure is needed. Our
point of view is, that this open minisurgical treatment
represents a valuable and cost effective alternative in
case of elderly with elevated risk having a high ASA
score.
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